Inactivation of human anaphylatoxin C5a and C5a des-Arg through cleavage by the plasminogen activator activity of a human fibrosarcoma cell line.
The HT-1080 human fibrosarcoma cell line exhibited a plasminogen-dependent ability to inactivate recombinant anaphylatoxin C5a or zymosan-activated serum. The inactivation was obtained at physiological levels of both plasminogen (2 microM) and C5a (1-5 nM). Inactivated C5a and zymosan-activated serum were no longer able to induce chemotaxis and degranulation of neutrophils. Inactivation of C5a paralleled the emergence of plasmin activity, assayed by cleavage of the synthetic substrate H-D-valyl-L-leucyl-L-lysine-p-nitroanilide (S-2251). Both C5a inactivation and S-2251 cleavage were inhibited by the plasmin inhibitor alpha 2-antiplasmin, the urokinase inhibitor amiloride, and by anti-urokinase antibodies. In a cell-free system, inactivation of C5a was shown to depend on the simultaneous presence of urokinase and plasminogen and was inhibited by alpha 2-antiplasmin and by anti-urokinase antibodies. SDS-polyacrylamide electrophoresis demonstrated the cleavage of C5a by the plasminogen activation system and inhibition of the cleavage by amiloride. Amino acid sequencing of the band corresponding to the C5a degradation product revealed that C5a was cleaved at positions Lys14-His15 and Arg40-Ile41; cleavage at position Arg40-Ile41 seemed to be responsible for the loss of activity. Since neoplastic cells extensively produce and exhibit plasminogen activator activity, the present observations suggest that plasminogen activation may, by inactivation of C5a, reduce the anti-tumor immune response and support the immunological escape phenomenon of tumors.